
HIGHER ACCURACY, HIGHER FREQUENCIES 
WITH NEW ELECTRONIC VOLTMETER 


The Type I80(i-A Klectronie Volt¬ 
meter (Figure 1) is a <‘ompletely new 
instrument. suix^rseding the Type 1800-B 
V'aeuum-Tulx* Voltmeter. In this design 
we have U'en able n(»t only to improve* 
the |x*rform:inc*e substantially but also 
to make the in.struni(‘nt mueh more eon- 
venient to use*. The* ne*w voltmet(*r em- 
Ixidies the following fe*ature»s: 


Improved Performance 

Improved accuracy — the basie? tvccu- 
raey is ±2% of indication. 

Better frequency reaponse — the* probe 
is u.'^able up to 1500 Me for voltage 
mi*asure*me*nts. 

Wider voltage range —up to 1500 
volts, l>e)th ae and dc, ean Ix^ measure^d 
withe)Ut t*xternal voltage dividers. 
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SUilnliUj — l)oth zero stability and 
long-ti‘rni calil)ration stal)ilily have lHH‘n 
iniprovotJ. 

IfKreased Convenience 

There are only four ranges^ eafh irovcr- 
ing a span of 10 to 1; tho numlxT of 
tini(‘s the op^'rator must turn tho rango 
selector switch is greatly reduced. 

.1 single scale serves for all voltage 
rr*adings (except on the lowest ac range). 

Logarithmic scale on the meter gives 
const ant-percentage rt‘.solulion and read- 
al)ilily. 

.\e,w srmtil prolie is much etisi(»r to con¬ 
nect to modern small circuit components. 

An ohmnuicr is included for conven- 
i«*nt resistance measurements. 

The Flip’Tilt case permits tilting the 
meter for error-free antiparallax read¬ 
ability from almost any angle. 

Alternnle model is also available* for 
relay-rack mounting. 

Storage for the probe and Us caldc is 
provided iitside the cabinet. 

Improml circuits^ new components, 
and modern mechanical design have all 
contrilnited to these p<*rformiince char- 
acterislic.s and convenience features. 

DESCRIPTION 

Figure 2 is a simplilied schenuitic of 
the Tvpb 180 r>-.\ Fleetronic Voltmeter. 
T’he instrument is basically a high-qual¬ 
ity dc amplifier, which is used directly 
for dc voltage measim'ments. There is 
included, for measuit*ment of ac voltage, 
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a diode prolie, which n'ctilies the ac sig¬ 
nal and who.si* output is measured by the 
•stirae dc amplilif*r. The dc amplifier is 
also used in ohmineter operation to 
measure the voltage drop across the 
unknown resistor in a voltag(‘-divider- 
type ohmm(*ter. 

DC Circuit 

The dc amplifier is a balanced circuit, 
which functions a.s a pair of cathode 
followers, driving the meter circuit from 
cathode to cathodi*. There are two im- 
portiint ofK*rating parameters of a circuit 
of this type*, the otjen-cireuit voltage 
gain and the output resistance. The gain 
directly controls the calibration of the 
voltmeter; the output re.sistance appears 
directly in .series with the meter and 
alTects the calibration mainly on the 
most sc‘nsitive ranges. Both of these 
parameters, th(»n’fon*, must be stabil¬ 
ized if the voltmeter is to retain its cali¬ 
bration. Owing to the use* of a novel 
circuit, the voltage gain is extremely 
stable and the output impt'dance is so 
low that its variations arc negligible. 

Each “cathode follower” is made up 
of two vacuum tubes and one transistor, 
so connected as to operate much nearer 
to the ideal than is |)o.ssible with one 
tul^e alone. 

The first tuh* is ofH*rated as a simple 
cathode follower, and the transistor and 
the second tube comprisi* a circuit, sug- 
ge.sted by Henry P. Ihdl, of the General 
Radio Company, whk’h |)os.sc*s.si*s a num- 
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her of desirable characteristics. First of 
all, the input impedance (at the emitter) 
is extremely high, Ixdng approximately 
ecjual to the collector resistor in value. 
This means that the gain of the first 
tulx' is very clost'ly equal to m/(m + 0, 
a term which is substantially invariant 
dining the lif<*tim(* of the tulx\ The gain 
of the transistor-tulx* circuit, b<nnghighly 
stabilized by feedback, dilTers from unity 
by only a few parts per million, S(^ that 
the voltage gain of tlx* entire circuit is 
Cjuite inde|K*ndent of the gradual de¬ 
crease in transconductance that occurs 
as the tub<‘s age. 

8<*condly, the output imp«xlanceof the 
Hall circuit is less than one ohm, owing 
to the high gain enclosed in its feedback 
loop and, conscfiuently, the variation in 
output impc'dance with tuVx? aging is 
completely negligible (the lowest total 
resi.stance in the meter branch is laOO 
ohms). In fact, the substitution of tulx^s 
of different typ<*s (but having the same 
base connectioiivs) for the second tulx? 
in this circuit protluced no discernifile 
change in calibration and only very 
.slight changes in zero .mating. We conli- 
dently pn'dict that this instrument will 
not netxl recalibration of its dc ranges 
during th(* two-year warranty {X'riod 
and fX'rhaps never during the lifetime 
of the instrument (barring catastrophic 
tube or com|X)nent failure). 


DC Zero Stability 

An additional advantage of this circuit 
is its extremely good zero stability, 
which results from the completely bal¬ 
anced circuit arrangement and the us<> of 
regulated heater voltag(*s on all tubes. 

Open-Grid Operation 

Range switching of the dc-voltmeter 
circuit is accomplished by changes in the 
re.sistance in .sr*ries with the meter. Since 
the input voltage limit of the electronic 
circuit is 150 volts, an internal voltage 
divid(*r is us<*d on the 1500-volt range. 
Its total resistance is 100 megohms, and 
it can be connected or not on the other 
three ranges to serve as tla* input grid 
leak. With the I00-m<'gohm resistance 
switched out by means of the sx'rew- 
driver-type control on the front panel, 
measurt»ments of dc voltage on circuits 
having source resistance of up to KXl or 
1(K)0 megohms are pos.sible. The zero 
can 1 k‘ adju.sted to compensate for the 
voltage off.set due to grid current. The 
first tulx' is oix'rated at reduced heater 
voltage and low plate current to keep 
the grid current le.ss than 10^‘“ amperes. 

Current Measurements 

l'"xternal resistances can be lonnectixl 
across th<* input l<‘rminals for the m(‘as- 
urement of dir(*ct curnuits. For exampN*, 
with a one-meg(»hm resi.stor connected 


Figure 2. Simplified schematic 
diagram of the Type 1806-A 
Electronic Voltmeter. 
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as an external shunt (and with the 1(X)- 
megohm resistanee switched out), the 
meter on the most sensitive range 
corresjx)nds to l.o microamperes full 
scale, and the smallest division corre- 
s|X)nds to 5 nanoamjx'n's. With a shunt 
of 10 megohms, t hese* numlxTs l)ecome 
0.15 microamp(*re and 0.5 nanoampen*, 
respectively. On these? range's the leak¬ 
age currents of silieon transistors can Idc 
easily measured. 

Meter 

The* meter movement used in this new 
vedimete'r is supplieMl by the* Pre*cision 
Meter Division e»f Minne'apolis-Iloney- 
well and was sugge'steel and developeel 
for (reneral Hadie> by the late Ko.scoe 
Ammon. Starting at zero, the* elefle'e*tie)n 
charaeiteristic is lineair up to 1 10 full- 
scale current, and then is le>garithmic the 
rest e)f the way, as shown in I'igure 3. 

'riiis deflection characteristic has a 
numlwr of important advantages. Pirst, 
the meter can Ik* adjusted to |K*rform 
with such high accuracy that we have 
Ikx'II abli* to specify a basic accuracy for 
the voltmeter of 2% of actual reading. 
A comparison of actual operating accu¬ 
racy against that of a linear meter rated 
in terms of fX'rcentage of full scale will 
illustrate how striking is the improve- 



Figure 3. The meter scale. Note that oil dc voltages 
and all ac voltages above 1.5 volts ore read on a 
single scale. 


ment. As shown in I'igure 4, on a linear 
meter rated at 2% of full .scale, the read¬ 
ing at a fX)int one-third of full .scale is 
subject to an error of 2% of full scale or 
t>% of the reading. This new voltmeter 
rated at 2% of reading is, therefore, as 
much as three times as accurate as a 
conventional voltmeter rated at 2% of 
full scale. 

Second, this defleclion charactenstie 
allows ranges to be switched by factors 
of ten; thus the number of times it is 
necessary to operate the range switch 
is greatly reduced. By far the great<*st 
advantage of ten-to-one range switch¬ 
ing, however, is that, with the exception 
of the lowest ac range, all voltagi* read- 



IMPRESSED VOLTAGE 


Figur* 4. Accuracy as a func¬ 
tion of scale reading for the 
Type 1806-A Electronic Volt¬ 
meter, compared with that of 
its predecessor, the Type 
1800-B, whose accuracy was 
2% of full scale. 
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Figur* S. Th« ac preb* and its occattory tips and 
ground dipt. 

ings an* made on one scale. This elimi¬ 
nates what is prolmbly the gmatest 
source of error on most multiscale volt¬ 
meters, that of the cjperator inad¬ 
vertently reading the wrong scale. 

Third, ix*causc of the expansion of 
the scale at the low end of this meter, 
the defl(*ction sensitivity down-scale is 
that of a linear meter having three times 
the sen.sitivity of this one, i.e., on the 
1.5-volt dc range, the low end of the 
scale is as easy to read as that of a linear 
meter of 0.5 volt full s<!ale. ()n this 
m(*fer, on the 1.5-volt range, the small¬ 
est scale division is 5 millivolts! 

AC Probe 

Substantial improvements have lx*en 
made in the performance and conven- 
ienc*e of the ac probe. The diode is one of 
the .small ceramic types developed by 
the General Electric Company. Its small 
size not only keeps the inductance low, 


giving the prolx* a resonant frequency 
higher than 30(K) Me, but has permitted 
a substantially smalk*r over-all size than 
existing prolx's of this type. Figure 5 
shows the prolx* tog(*t her with its acces¬ 
sory tips and ground clips. Figure* 6 
shows a numlx'r of diffen'iit ways in 
which these accessories cun lx* combin<*d. 
IVcause the prolx* is small, and because 
of the versatility of thes<* accessories, 
high-frequ(*ncy mca8ur(*ments can be 
easily made even at |x»ints in modern 
miniaturiz(*d circuits. 

Use at UHF 

Above several hundred megacycles 
pi*r st*cond it is n(*ce8ssiry to use the 
prolx* in a clos(*d coiixial system to avoid 
connection errors. An accessory Tee 
Comiector, Typk 18()(’)-P1, is available 
for bridging the prolx* across a coaxial 
line. It replaces the prolx* cap. as shown 
in Figure 7. It is equipp(*d with General 
Radio Type 874 1/xking Connectors 
and is compensated so that the disturb¬ 
ance in a smooth line resulting from the 
introduction of the prolx* and tec con¬ 
nector is a minimum. The voltage-stand¬ 
ing-wave nitio of the tee connector and 
probe in a 50-ohm system is less than 
1.10 at frequencie.s Ix'low 1000 Me and 
tyincally do<*s not exceed 1.2 at frequen¬ 
cies b(»low 15(K) Me. Tlie voltage indica¬ 
tion is subject to error at liigh frequen- 




lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (51 6) 334-5959 • ( 8 OO) 899-8438 • fax: (51 6) 334-5988 





GENERAL RADIO EXPERIMENTER 



Figur* 7. Th« prob« with cap ramovtd and th« t«« 
connactor tcrawad on for uitro-high>fr«qu«ncy 
maaturamantt. 


cies from s(»veral }s<)urc(‘s: the resonance 
of the prolte, Iraiisit lime in the tliodi*, 
and, to a slight extent, the eompimsation 
inelnded in the tee conneetor. The typi¬ 
cal magnitude of the (*rror of voltag(‘ 
indication is shown in Figure 8. The 
error is a function of voltage level, Ik»- 
cause the elTe<'t of transit tirni* depends 
upon the magnitudt^ of the input volt¬ 
age. This gniph shows the difference (in 
decilx?ls) hetwiK*n the voltage indication 
of the meter and the voltage measured 
at a low-vswR 50-ohm termination 
on the same line. The specification on 
accuracy is that the error will not ex¬ 
ceed 3 dh for fretpiencies less than 1500 
Me. 

High Voltages 

For the measunTiient of ac voltages 
al)ove 150 (tla' limitation imposed by 
the peak-inverse-voltage rating of the 


high-frequency diode), a capaeiUuK*e- 
compensated voltage divider is included 
inside the instrument. When the prolie 
is plaee<i in its storage socket, ac voltage 
inputs can be applied to the binding 
posts, which are internally connected 
to the prolx*. The* voltage divider is 
automatically switched in on the 15(X)- 
volt mnge. The upp(*r fre(|uency limit 
for ac signals appluHl Ui the binding 
po.sts in thi.s manner is 500 kc. 

Ohmmeter 

For the measurement of resistance, 
the voltmeter is converted into an ohm- 
meter by the addition of a set of range- 
selector resistors connected to a regu¬ 
lated power supply. The ohmmeter is of 
the customary volUigc-<livider ty|x*. The 
u.se of a regulated power supply obviates 
the necessity for a full-scale adjuster on 
the panel of the instrument. The ohm¬ 
meter operates from a 1.5-volt source — 
a compromise betw(‘en a voltage that is 
high enough to give stable o(M*nition of 
the dc voltmeter circuit and low enough 
to prevent burnout of sensitive devices. 
The maximum available power from the 
ohmmetc'r circuit is 10 milliwatts and t he 
maximum short-circuit current Is 43 milli- 
ampc»rc's. 

The wide-range logarithmic scale on 
the meter necessitates only four ranges, 
having center-sc‘ale values of 10 ohms, 
1 kilohm, 100 kilohms, and 10 megohms. 
The scale is calibratinl from 0.2 ohm on 
the lowest range to UKK) megohms on 
the highest. 



Figure t. Typical high-frequency 
response choracteristics of the 
probe and tee connector operat¬ 
ing in a 50-ohm system. 


6 


I 


) 

J 


lET LABS, INC in the GenRad tradition 

534 Main Street, Westbury, NY 11590 tel: (516)334-5959 • 


www.ietlabs.com 
9-8438 • FAX: (516) 334-5988 



















JULY, 1963 


^ Because of the high accuracy of the 
meter, the dc amplifier, and the ohm- 
meter circuit, \vc have conservatively 
rated the accuracy of the ohmmeter as 
±5% of indi(‘ated resistance value, from 
1 to 10 on th(; scale, decreasing to ± 10% 
at 1(X) on the scale. For comparison of 
two resistances of appro.ximately the 
same value, much smaller percentage 
di(Terenc*es can Ix^ ohservetl. The wide 
range, absfuice of f\ill-8cale adjustment, 
and zero stability of this ohmmeter 
make it an extremely useful addition to 
the voltmeter. 

External Description 

The Type ISOtVA Electronic Volt¬ 
meter is shown in Figure 1. This instru¬ 
ment is mounted in the by-now familiar 
Flip-Tilt case pioneen»d by General 
Radio. This case fxTmits the instrument 
^ to be tilUxi so that the meter can be 
n*ad without pamllax from almost any 
angle. Figure 9 shows st'veral po.s.sible 
attitudes for this voltmeter and illus¬ 
trates the wide latitude that one has in 


Figur* 9. Various mathodt of ptocing th« Fli|>- 
TIH COM for convonionco In rooding tho motor. 
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Figvr* 10. View of the Type 1t06>AR Electrenk Voltmeter for reloy>rack mounting. 


sotlinR it Up for convenience and accu¬ 
racy in HMiding. 

The Type 180(>-AR Electronic Volt¬ 
meter is shown in Figure 10. This instru¬ 
ment contains the same electrical circuits 
as the Type 18()6-A, but is mounted in 
a cabinet designed especially for relay- 
rack mounting. 

In these photographs the large, easy- 
to-r(»ad meter is clearly visible. The arc 
length of tin* outer si’ale is (i in<‘hes, 
which contributes con.siderably to the 



Figure 11. The Typo 1806-A Electronic Voltmeter 
with cover doted and the power cord around the 
rubber feet for ttoroge or trontporting. 


rf*adability. The prolx* is visible in Fig¬ 
ure I, and at the lower right-hand corner 
of the panel is the stonige socket for it. 

The prolx' cable can \}e stored in an in¬ 
ternal reel and pulled out or pushed in as 
necessary. When the cover is closed, the 
power cord, which is permanently at¬ 
tached, can 1)0 wmpix'd around the large 
rubl)er feet, as shown in Figure 11. 

Another unusual convenience feature 
of this voltmeter is that the range- 
selector switch turns in the same direc¬ 
tion as the desired motion of the pointer 
on the meter. This is most easily seen on 
the ohmmeter, where, if the pointer is 
near zero, the range knob should be 
turned clockwise to bring the pointer 
clockwise, n(‘arer to center scale. Simi¬ 
larly, on voltagt* measurements, if the 
pointer b off scale, the range knob 
should be turned counterclockwise* to 
bring the pointer counterclockwise until 
it is again on se^ale. 

This new design eml)odies several im¬ 
portant advances: in p(*rformance, in¬ 
creased ac(!uracy, wider ranges, and 
greatly improved stability; in conven¬ 
ience, the Flip-Tilt (uisf*, the ten-to-one 
range switching,the new .smallprobe*with 
.storage preivision, and the large meter. 

These features combine to produce 
unasual simplicity of operation and ^ 
accuracy of measurement. 

— Ja.m£8 J. Faran, Jr. 
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SPECIFICATIONS 


DC VOLTMETER 

Voltog* Rang*: Four ranges, 1.5, 15, 150, iind 
1500 volts, full Hc:Ue, positive or nogjitive. 
Minimum rt^mling is 0.005 volt. 

Input Rasittonce: 100 m^ohms, ±5%; als<i 
“o|>en Kriil” on all l)Ut tlie 1500-voll range. 
(iriO eiirrent is less than 10 ~*® um|>eres. 
Accuracy: ±'2% of indicated value from om^- 
tenth oi full snde t(» full scale; ± 0 . 2 % of full 
scale fn»m one-tenth of full scale t<i zero. S«*alc 
is logarithmic from one-tenth of full scale to 
full scale, |M*rniilting con.slant-i>ercentnKe read¬ 
ability over that nuige. 

AC VOLTMETER 

Voltage Rang*: Four ranges, 1.5, 15, 150, and 
l.'iOO volts, full scale. Minimum re;uling on 
nmsi .-en> 0 ive range is 0.1 volt. 

Input lmp*danc*: Prol>e, approximately 25 meg¬ 
ohms in parallel with 2 pf. \'ultag(*s alaive 150 
use an internal voltage divider, and input 
imia^dance i?. 25 megohms in tmrallel with 30 pf. 
Accurocyi At UM) eps, ±2% of indicatt^d value 
from 1.5 volts t(j 1500 volts; ±3% of indiratiHl 
value fiinn 0.1 volt to 1.5 volts. 

Wav*form Error: On the higher ac-V()ltage 
ranges, the mstniment o|»erates as a |»e»ik volt¬ 
meter, calibrated to reiul rms valties of a sine 
wave or 0.707 of the peak value of a complex 
wave. On di-torted waveforais the percentage 
devinti«m «>f the n*iuling fnmi the me* value 
niay Im* a." large as the iM'reentage of harmonics 
present. On the lowest ninge the instrument 
approaches rms o|)er:ition. 

Fr*qu*ncy Rong*: l.«»w-fretjuency roll-off is Itvts 
than 3% at 20 ei>s. Probe res<inant fre(|uency is 
id>ove 3lM)0 Me. .Above seveiiil hundred im*ga- 
cycles |HT second, probe should be use<l in a 
50-ohm coaxial system with the acce*sory lee 
connector. The error i.s then less than ±3 «lb 
l»elow 1.500 Me, ami vswk of the tw connector 
and probe is lesv than 1.1 beliiw 1000 Me. Total 
error, which for low voltages is a function of the 


innut voltage level Irecaiise of transit-time 
effects, is sIiomii in the accompanying ph)t, 
.\lH)ve 150 volts with internal voltage <livider 
there is an additional error of not more than 
±2% for frer^uencies below .500 kc. 

OHMMETER 

Range: 0.2 ohm to 1000 megohms in f«>ur ranges 
with center scale values of 10 ohms, I kilohm, 
KKl kilohms, and 10 m(*gohms. 

T*»! Voltage: The dc test voltage is jxisitive with 
ri*spect to gniund and never exi’cwls 1.5 volt.". 
The maxinnitn curn*nt (w liich is tlelivered to a 
short circuit on the lowi*st n'sistance range* is 
approximately -13 ma. The maximum available 
fxiwer fn»m the cihmmeter circuit i.s 10 mw. 
Accuracy: ±5% of indicatctl value fnon 1 to 10 
on .scale, uppn»nching ± 10 % of indicated value 
at 100 on scale. 

GENERAL 

Power Requirements: 105 to 125 (or 210 to 250) 
volts, .50 t<> 400 cps, 20 watts, approximately. 
The case is grounded bv the third wire in the 
|x>wer c<»rd. The voltmett*r circuit can be di.s- 
connected fn>m the e:i.se and operated as much 
as 3(X) volts dc off ground. The low input termi¬ 
nal remains by-pas.stNl to the case. 

Probe Storoge: .A .socket and reel store lioth 
pntite and cable. 

Accessories Supplied: S|mre fu-ses, ('.\P-22 Power 
C’onl (on -AH only), an as'sirtmeiit of probe 
ti|js for various type** of eonnertion.s. 

Cobinet: Portable model, Fli|>-Tilt cast*. Hack 
model on 19-incb piinel. 

Dimensions: Portable model, case cIoscjI — 
7’> by 8*2 by 11*2 inclie.s (190 by 220 by 
295 mm), over-all; rack imsiel - panel 19 by 
5*.i inchc." (48.5 by 135 mmi, depth Itehind 
panel 9*4 incht's (235 mm). 

Net Weight: .\ppniximately 10 {Miunds (4.6 kg). 
Shipping Weight: .Approximately 16 (Nmnds 


(7.5 kg'. 


T upr 


Xunifter 

Prur 

1806-A 

Electronic Voltmeter, Portable Model . 

1806-9701 

$490.00 

1806.AR 

Electronic Voltmeter, Rock Model . 

1806-9811 

490.00 

1806-PI 

Tee Connector . 

1806-9601 

35.00 


Vacation Closing 


During the \v<H‘k.s of .July 22 and 
July 20, our Manufacluriiig iJcpartnioiit 
will Ik* clo.sod for vacation. 

Then* will Ik* business as usual in I In* 
Sal(‘s Faigin(*i*ring and Commercial I)t*- 
partnu'iits. In<|niric.s, including rctpicsts 
for tt'chiiical and commcr(*ial informa¬ 


tion. will n*c(*iv«*our usual prompt atten¬ 
tion. Our S<*rvi(*t* Department n^tpiesls 
that, b(*caus(* of abst*nc(*s in tiu* manu¬ 
facturing and repjiir groups. shipm(*nt.s 
of c(|inpmf‘nt to Ik* rcpiiinal at our 
Concord plant Ik* sch(*dulcd to n*ach us 
aftc‘r the va(*atioti |K*riod. 
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REDESIGNED MEGOHMMETER 
SIMPLIFIES 

INSULATION RESISTANCE MEASUREMENT 


UwTs of tho Type 1802-B MoRohm- 
metor* who wore kind enough to return 
(|ue8tionnairc*s describing their use of the 
instrument and their suggestions as to 
how it could be improv’ed will Ix^ pleustni 
to know that they have hivd a h.and in 
redesigning this popular instrument to 
mak(‘ what should l)e an even more 
satisbwtory unit. The new Type 1802-C, 
shown in Mgure 1, has incorporated 

»A. G. IkiiiM|U«*t. "Ww McmIcI of Mnctthniinrtrr tliui 
Two T(«t VoltaCM," (Jenrral Radio Ex/m-ioteHUr, 20, 0. 
r>«cemb«r, lOM. 


most of the ideas suggested and a couple 
we thought up ourselves. However, we 
could not add everything asked for, 
because we felt (and users agreed) that 
the small size and modest cost of the 
instrument were among its important 
features. 

The most noticeable change is in the 
packaging. The new model is housed in 
the l‘’lip-Tilt case, which has won wide 
approval, particularly for its ability to 
support the instrument with its panel at 
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almost any angle. Correct viewing angle 
is im|xirtant for any instrument whose 
output is a meter reading. The Flip-Tilt 
nuse is especially versatile in this respect* 
and olTcrs iis well the added features of 
easy portability and protection for lx)th 
transit and storage. Prominent also in 
I he appearance is the large panel meter, 
the new GR design with its maximum- 
length, o|x*n scale. Further, for easy 
ri'ading and interpolation, the movem('nt 
is reversed, so that resistance valutis in- 
cnxise from left to right. 

A new feature is the separate, 8-posi¬ 
tion DISCH.\RGE-CH.\UGE-ME.\SURB toggle 
switch. This is important for those who 
us«» (he instrument to make rep<^titive 
measurements on a given range. With 
the older instrument, the multiplier 
switch had to be used for discharging, 
and. if the measurements were made on a 
high msistance range, this resulted in a 
lot of switch rotating for each measure¬ 
ment. The DiscH.\HGE position on the 
.MULTIPLIER switch is Still provided. 

The voltage is removed from the un¬ 
known terminals if either switch is set 
to discharge. An indicator lamp, lo¬ 
cated near the measurement terminals, 
is lit when the test voltage is applied. 
Th(» lamp, which is especially bright 

• Pur tivtaibi, sw |»8 rp 7 


when 500 vohs are applied, provides a 
warning to the operator, for, although 
the instrument current itsi'lf is not 
dangerous, a charged capacitor on the 
terminals is dangcTous and could Ix' 
lethal. 

One change repeaU'dly asked for was 
the new, lOO-volt tost voltage, which is a 
standard for many measurements. This 
replaces the 50 volts provided on the 
older instrument. The accuracy is the 
same for both lOO and 500 volts, in con¬ 
trast to the poorer accuracy on the 
50-volt range of the older model. Inter¬ 
nal changes include the use of semi¬ 
conductor rectifiers and a “premium'^ 
tube in the meter circuit, whose low 
grid current improves the stability of 
mt*asurcments of very high resistances. 

(Jiu* survey indicated that over 80% 
of the instruments were used for insula¬ 
tion resistance measurements, and the 
rest were uscjd to measure volume and 
surface resistivity or high-valued re.sis- 
tors. The insulation resistance measure- 
m('nts were on cables, capacitors (leak- 
ag(0» transformers, connectors, relays, 
printed circuits, motors, and switches. 
With the new model these measurements 
can be nRide with even mon? ease than 
in the past. 

— H. P. Hall 


SPECIFICATIONS 


Range: 0.5 to 2,000,000 niCKolims at 500 volts 
aiul to 200,000 megohm:^ at l(X) volts. There 
are six decade steps selected by a multiplier 
switch. 

Scole: F.ach resistance scale up to 500,000 
megohnw utilizes 1M)% of the meter scale. 
Center-scale values are I, lO, 100. lOOO. 10.000, 
and 100,000 megohms for 500-volt operation. 

Accuracy: From ±3% at the low-resistance end 
of each decade to ±12% (accuracy to which 
the scale can be read) at the high-resistance 
end up to 50,000 megohms. There can be an 
additional ±2% error at the top decade. 

Volfoge on Unknown: 100 or 500 volts, as .selecte<l 
by switch on front panel. Indicator lamp is 


lighted when voltage is applied. Current avail¬ 
able limitetl to safe value. Voltage across un¬ 
known is 5(K) volts ± 10 volts, or it is 100 volts 
± 4 volts. This voltage source is regulated for 
operation from 105- to 125- for 210- to 250-) 
volt hne,s. 

Terminals: Unknown, ground, and guard termi- 
n;d-. All but the grouml terminals are insulated. 
The vf»ltage i.s renn»ved from the terminals in 
the Di.scHARfJE position of either switch. 
Calibration: Switch position is provided for 
.«tandarelizing the calibration at 500 volts. 
Power Requirements: 105 tO 125 (or 210 to 250) 
volts, 40 to f)0 cps, 25 watts. Instrument will 
operate satisfactorily on jxiwcr-supply frequen¬ 
cies up to 400 eps. 


11 
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GENERAL RADIO EXPERIMENTER 


SPECIFICA 

Acc«tsori«« Supplied: S|)arc fuses, two color* 
code<l test lends. 

Cabinvi: ni|>-Tilt; relny-ruck iiKMiel also is 
available. 

Dimvnfions: Portable model, case closocl — 
width IP'j, height 8.1^, depth inches (295 


IONS (Cont.) 

by 210 by 190 mm), over-all; rack nuKlcJ — 
panel 19 by inches (485 by 135 mm); 
<lcpth l)ehind [mnel 5 inches (130*mm). 

Net Weight: Portable nuMlel, 9 [xmnds (4.1 kg); 
rack nu^el, 10 {xtunds (4.0 kg). 

Shipping Weight: Portable iiumIcI, 10 [K)Unds 
(7.5 kg); rack nuxlel, 23 |K>unds (10.5 kg). 


Type I 


Cthle Eu miter 

Price 

1862.C 1 

Megohmineter, Portable Model. 

1862-9703 

$310.00 

1862-9844 | 

1 Megohmmeler, Rock Model .... 

1862-9844 

310.00 


WESCON-1963 — August 20-23 

Cow Palace, San Francisco 

We look forward with plousuro to Several of the.s(‘ have Imh'ii (leserilx‘d in 
wolconung Experimenter readers to the reeent ksues of th<* Experimenttr. Others 
(jeneral Radio exhibit at Weseon. Man.v are .shown for tin* first time and will be 
new insiruments will be on display. de.serilKxl in forthcoming is.snes. 


Type 1900- A Wave Analyzer — .\ 
new narrow-band analyzt*r, 20 to 
50,(KM) cps, with 3 bandwidths — 3, 
10, and 50 cps. 

Type 1564-A Sound and Vibration Ana¬ 
lyzer — 2.5 to 25,(K)0 cps, I Ik and 
1 10-octave bands, all-solid-state 
circnilry, line or battery power. 

Type 1308-A Audio Oscillator and 
Power Amplifier — 20 to 20,0(K) cps. 
200-watt output up to 1 kc, low di.s- 
tortion. good n*gulation. metered 
output, solid-state circuitry. 

Counters — Type 1130-A with Type 
1133-A Range-Extension (Expert- 
menie)\ Kebruary-.March, 1003); 
Type 1150-A (Experimenter ^ .Vpril 


1002) ; Type 1151 -A (Experimenter^ 
.\pril-May, 1003); Type 1 137-A Data 
Printer (Experimenter, April-.Mjiy^ 

1003) ; Type 1136-A Digitai-to-Analog 
Converter; Type 1521 -A Graphic Level 
Recorder. 

Type 1025-A Standard Sweep-Fre¬ 
quency Generator (Experimenter, 
January, 101)3). 

Type 1806-A Electronic Voltmeter (this 
ksuc). 

Type 900 Precision Coaxial Connectors 
(Experimenter, Fobruary-March, 
1003). 

Type 1531-P2, -P3 Stroboscope Acces¬ 
sories. 


Booth 2215-2218 


General Radio Company 

WEST CONCORD, MASSACHUSETTS, U.S.A. 

NEW YORK SYRACUSE PHIIADEIPHIA WASHINGTON CHICAGO 
FLORIDA DALLAS SAN FRANCISCO LOS ANGELES CANADA 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (SOO) 899-8438 • FAX: (516) 334-5988 














